###### Strengths and limitations of this study

-   This study is the first multicentre and multinational randomised trial investigating the efficacy of peer counsellors to support and improve breast feeding of preterm infants.

-   This study gives us the opportunity to test the feasibility of such an intervention in Europe.

-   The potential effect of peer counselling on maternal mental health and mother--infant bonding will also be investigated.

-   The cost--consequence analysis and the cost-effectiveness ratio expressed as the cost by avoided impairment at 2 years corrected age will be calculated for a subgroup of infants from a French geographical region.

-   The measurement of psychological outcomes is limited by the use of self-report questionnaires.

Introduction {#s1}
============

According to a recent meta-analysis, increasing breastfeeding rates following the WHO recommendations could prevent yearly more than 800 000 deaths of children below the age of 5 years[@R1] and could save more than 300 billion dollars per year.[@R2]

Prematurity represents the leading cause of infant mortality around the world, and can lead to severe short-term and long-term complications. In preterm neonates, mother's own milk feeding is associated with a significant decrease of severe morbidities, such as sepsis,[@R3] enterocolitis,[@R3] retinopathy of prematurity[@R8] and bronchopulmonary dysplasia.[@R9] It has been shown to reduce the duration of hospital stay, as well as the risk of rehospitalisation.[@R10] In the same population, it is also associated with an increase of neurodevelopmental or cognitive scores in infancy and childhood[@R12] with a dose-dependent effect.[@R12] However, studies have shown that breastfeeding rates of preterm infants at hospital discharge are far below those of term infants.[@R17]

In term infants, peer counselling by mothers with a previous positive experience of breast feeding is effective in promoting breast feeding in low-income and middle-income countries (relative risk 0.70, 95% CI 0.60 to 0.82)).[@R18] In high-income countries results are mixed.[@R18]

In neonatal intensive care units (NICUs), support by 'veteran' parents with previous comparable experiences supporting NICU parents can have important benefits in term of psychological health for the parents, such as reduced stress, anxiety and depression, and increased perceived social support.[@R23] The studies on breastfeeding peer support in NICUs are scarce. An American randomised trial showed a significant increase in breast feeding at 12 weeks post partum in the group with peer counsellors (n=85, OR 2.81, 95% CI 1.1 to 7.14).[@R24] Furthermore, the beneficial effect of peer support in NICUs increased even further by the cointervention of a breastfeeding consultant,[@R25] as already demonstrated for full-term infants.[@R26]

This multicentre randomised cluster trial aims to study the effect of breastfeeding peer counselling for mothers of preterm neonates. The primary objective is to assess breastfeeding rates among preterm neonates at 2 months corrected age. The secondary objectives are to assess breastfeeding rates at hospital discharge and at 6 months, breastfeeding duration and neonatal mortality and severe morbidity. Furthermore, psychological consequences of the intervention on maternal mental health, mother--infant bonding and infant behaviour will be investigated. Moreover, we aim to assess satisfaction with the peer breastfeeding support and to measure its implementation. A neurodevelopmental follow-up and a cost-effectiveness analysis at 2 years corrected age will be performed. Finally, the feasibility of such a peer support system for preterm breastfeeding support in European countries will be assessed.

Methods {#s2}
=======

Design and setting {#s2-1}
------------------

The study is a stepped-wedge cluster randomised controlled trial. The design is presented in [figure 1](#F1){ref-type="fig"}. Each NICU corresponds to a cluster. All clusters start in the control situation at the beginning of the study. At each time step (every third month), a new cluster will cross-over from the control period to the transition period and 3 months later to the intervention period. This design was chosen to prevent contamination of the intervention in the centre and to allow the delivery of the intervention in all participating centres.

![Study design.](bmjopen-2019-032910f01){#F1}

The order of implementation is randomised, based on a computer-generated random sequence performed by an independent researcher. Due to the nature of the intervention, it is not possible to blind mothers and teams in NICUs.

During the transition period, the centres do not contribute to analyses. This transition period takes into account the time it takes for the recruitment and training of peer counsellors ([figure 1](#F1){ref-type="fig"}).

The trial is conducted in eight NICUs, six of which are in France, one is in Switzerland and one in Belgium. One of the French centres is located in the Overseas Territories. The inclusions have started on 5 November 2018.

In each centre, two specialist lactation nurses or lactation consultants will supervise the peer support intervention. All supervisors participate in an identical 5-day training course, enabling them to recruit, train and supervise counsellors. This training is provided twice (in October 2018 for the first four centres and in November 2019 for the others) by an organisation (Association Relai Parentalité Allaitement) that has experience in training supervisors for peer support networks, including NICU networks.

### Inclusion and exclusion criteria {#s2-1-1}

The mother and child dyads can be included if:

-   Mothers:

    -   Deliver before 35 weeks of gestational age.

    -   Do not present a medical contraindication to breast feeding.

    -   Have sufficient language (French) skills to adequately participate in the study.

    -   Give their informed consent during the 7 days following delivery.

-   Neonates:

    -   Are admitted to a neonatal unit in the first 24 hours following birth.

    -   Do not present a medical contraindication to breast feeding.

Serious mental disorder in mothers and life threatening congenital malformations in infants constitute exclusion criteria.

Peer counsellors {#s2-2}
----------------

Peers counsellors are eligible if they have breast fed at least one preterm infant hospitalised in an NICU, if they had a positive experience of breast feeding, and if the breastfed child is in good health. In each NICU, all mothers of living former preterm babies aged between 1 and 3 years are invited to an information meeting. Thereafter the volunteers are interviewed and selected by the supervisors and participate in a 20-hour training programme led by the supervisors. The aim of the training is to provide them with knowledge about frequent difficulties encountered in breast feeding of a preterm infant and to train them through role-plays to engage in a helping relationship.[@R27] They are not paid, although they will be partially compensated for travel or telephone costs. The number of peers selected depends on the size of each centre and varies from 9 to 29, taking into account an attrition rate of 30% per year. If needed, a new selection and training can be organised during the study.

Control period {#s2-3}
--------------

The mothers will receive the professional breastfeeding support available (usual care). The organisation of this support depends on NICUs with various combinations and levels of support by nurses and/or breastfeeding consultants. In the Swiss centre, a collective peer support with a weekly meeting was already in place before the study: it will continue throughout the study.

After discharge, the mothers are supported by paediatric nurses and, in Switzerland and in Belgium, by the independent midwives.

The difference between usual care will be partly recorded in the case report form (CRF) (intent of breast feeding, sources of information on breast feeding during the pregnancy, interval between birth and first use of breast pump or manual expression of milk, type of breastfeeding support received, number of skin-to-skin contacts during the first week, raw maternal milk administration and the date of first administration, date of first oral feeding and its modality, and duration of stay in a kangaroo/mother unit). It will also be evaluated for each centre through a questionnaire,[@R28] given to each unit at the initiation of the study, during the transition period and at the end of the study.

Intervention period {#s2-4}
-------------------

In addition to existing professional lactation support, mothers will receive an individual peer support by one of the peer counsellors.

Peer counsellors will first visit mothers either in the obstetrical unit before birth in case of premature delivery risk or in the NICU. Then, during the NICU stay, at least weekly contact between peer counsellors and participating mothers (face to face, videotelephony or telephone) will be planned, with a face-to-face meeting at least once every fortnight.

After infant discharge from the NICU, or if the infant is transferred to another hospital, the weekly contact will continue by phone until 1 month after the infant's return to the parental home. The minimum total number of contacts is five. The duration of the meetings is on average between three-quarter and 1 hour.

During these meetings, peer counsellors (matched for having had a child of comparable weight) will listen to mothers' concerns, share experiences on prematurity or breast feeding and help the mother with their own knowledge of breast feeding. If they encounter difficulties, they can contact the supervisors individually or discuss them during a monthly supervisory group meeting. They record their interventions (dates, type and topics).

The peer breastfeeding support is planned to stop in case of weaning or 1 month after hospital discharge, whichever occurs first. If the mother or the counsellor asks for discontinuation, another counsellor will be proposed to participating mothers.

Premature discontinuation of the intervention may happen in case of infant or maternal death, of withdrawal of consent, or if the mother asks for it and refuses another counsellor. In such cases, infants will be followed up until the end of the study period, except if the parents refuse this.

Outcomes and measures {#s2-5}
---------------------

-   Primary outcome and measure

    The primary outcome is breastfeeding rate at 2 months corrected age. An infant who received the mother's own milk during the preceding 48 hours will be considered as breast fed. The infant feeding will be assessed through telephone calls.

-   Secondary outcomes and measures

    All measures and their timings are listed in [table 1](#T1){ref-type="table"}.

###### 

Measures and timing

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                            15 days of life   30 days of life   Discharge   2 months corrected age   6 months corrected age   24 months corrected age
  ----------------------------------------- ----------------- ----------------- ----------- ------------------------ ------------------------ -------------------------
  Breast feeding\                                                               x           x                        x                        
  (exclusive and mixed)                                                                                                                       

  Neonatal mortality and severe morbidity                                       x                                                             

  Neurodevelopment and sequelae                                                                                                               x

  Psychological assessment                  x                 x                                                      x                        

  Satisfaction of parents                                                                   x                                                 

  Economic costs                            x                 x                 x           x                        x                        x
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------

### Breast feeding {#s2-5-1}

Breastfeeding initiation is defined as receiving at least once the mother's own milk. Breast feeding at discharge is defined as receiving some mother's own milk during the 48 hours before NICU discharge. Breast feeding at 6 months corrected age is defined as receiving any mother's own milk in the 48 hours before 6 months corrected age. Exclusive breast feeding is defined as receiving neither other milk nor food than their mother's own milk during the 48 hours before discharge, and 2 and 6 months corrected age. Duration of breast feeding is defined as duration from birth until last administration of mother's own milk. If breast feeding is continuing at 6 months corrected age, the longer duration will not be recorded (censored data).

### Neonatal mortality and severe morbidities {#s2-5-2}

Mortality and the following complications (intraventricular haemorrhage (grade \>2),[@R29] periventricular leukomalacia, enterocolitis stage \>1,[@R30] bronchopulmonary dysplasia defined as a persistent oxygen dependency or respiratory support at 36 weeks corrected age,[@R31] persistent ductus arteriosus requiring treatment, retinopathy of prematurity grade \>2,[@R32] sepsis (proven or probable)[@R33] will be assessed during the hospitalisation until 36 weeks corrected age.

### Neurodevelopmental outcomes {#s2-5-3}

In infants born before 33 weeks gestational age or with a weight below 1500 g living in a specific geographical French area, the neurodevelopment will be assessed at 24 months using the Brunet-Lézine scale.[@R34] The Brunet-Lézine scale measures four different subscores (gross motor function, fine motor function and visuospatial coordination, language and sociability) in children aged 2--30 months and calculates an overall neurodevelopmental score with a mean of 100, and an SD of 15. The number of infants with cerebral palsy, deafness, blindness, developmental delay (neurodevelopmental score below 85) will be recorded in the same population during a paediatric consultation at 24 months corrected age.

### Psychological outcomes {#s2-5-4}

#### Mothers {#s2-5-4-1}

Various mental health symptoms of the mothers will be assessed using several validated self-report questionnaires. The questionnaires will be completed by mothers reading French fluently.

i.  Depressive symptoms in the last 7 days will be measured 15 days after birth and at 6 months corrected age using the Edinburgh Postnatal Depression Scale (EPDS),[@R35] which has been validated for pregnant women[@R36] and in a French sample, with good psychometric properties.[@R37]

ii. Anxiety symptoms will be assessed 15 days after birth and at 6 months corrected age using the Hospital Anxiety and Depression Scale, validated in French, with good psychometric properties.[@R38] The anxiety subscale has seven items measuring state anxiety in the last 7 days. It may be used as a measure of symptom severity.

iii. Mother--infant bonding will be measured using the Mother--Infant Bonding Scale,[@R41] 15 days after birth and at 6 months corrected age. In this questionnaire, the mother rates eight adjectives describing her feelings towards her infant that are indicative of mother--infant bonding.[@R41] This questionnaire was translated into French.[@R43]

iv. Maternal post-traumatic stress disorder (PTSD) symptoms will be assessed 1 month after childbirth and at 6 months corrected age using the Post-traumatic Checklist for the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5).[@R44] This questionnaire has 20 items, measuring the 20 DSM-5 symptoms of PTSD. It was translated into French and can also be scored to provide a provisional PTSD diagnosis.

v.  Parenting stress will be evaluated at 6 months corrected age using the French version of the Parenting Stress Index Fourth Edition Short Form (PSI),[@R46] which has 36 items assessing parental distress, dysfunctional parent--child interactions and child difficulties. The PSI has good psychometric properties.[@R47]

Satisfaction of the mothers regarding the breastfeeding support and the intervention will also be assessed with a questionnaire designed for the study.

#### Infant behaviours {#s2-5-4-2}

Infant behaviour will be measured at 6 months corrected age using the French version of the Infant Behaviour Questionnaire-Revised Very Short Form.[@R48] The mother reports on a 7-point Likert scale the frequency of her infant's behaviours during the previous 2 weeks.[@R48]

#### Peer counsellors {#s2-5-4-3}

Depressive symptoms will be measured with the EPDS.[@R35] The satisfaction of peer counsellors will be measured using a questionnaire designed for the study.

#### Partners {#s2-5-4-4}

The partner's satisfaction on the intervention will be evaluated with a questionnaire designed for the study.

### Economic outcomes {#s2-5-5}

Cost data during the first 2 years will be gathered from a subpopulation of infants included by centres in the Rhone-Alps region. To assess the total cost of each group, the amount of resources consumed (eg, consultations, hospitalisation, drugs, medical devices) will be extracted from the regional healthcare database and completed by the parents with their additional expenses (not covered by 'the national social security system').

The primary economic endpoint will be the incremental cost-effectiveness ratio (ICER) at 2 years corrected age for intervention group versus control group. It will be expressed as incremental cost per impairment avoided. This outcome will be measured in the same subgroup as the neurodevelopmental outcome.

The secondary economic endpoint will be the cost--consequence analysis at 2 years corrected age. The health outcomes considered will be the mortality and the hospitalisation rates.

### Feasibility of the intervention {#s2-5-6}

The implementation of the intervention will be reported: number and characteristics of counsellors (age, place of birth, study level, parity, age of the previous preterm child), number of face-to-face meetings and of videotelephony or telephone contacts, duration and subjects treated in the meetings.

The number of mothers declining peer support counselling will be collected with the reason for refusal. The duration of counselling and the proportion of mothers ending the peer counselling prematurely and their reasons will also be collected.

### Healthcare satisfaction {#s2-5-7}

The satisfaction and the acceptability of the intervention by healthcare professionals (physicians and nurses) will also be evaluated by the specific questionnaires developed for the study.

Blinding {#s2-6}
--------

Owing to the nature of the intervention, healthcare providers, parents and researchers will not be blind during the intervention phase.

Other changes occurring in the NICU during the study period {#s2-7}
-----------------------------------------------------------

All events, such as organisational modifications that occur during the study period and may interact with the intervention or the study results will be recorded in a logbook.

Study sample size {#s2-8}
-----------------

We calculated the sample size for the stepped-wedge trial using the method reported by Hussey and Hughes.[@R49] The breastfeeding rate at 2 months corrected age was 15% according to French regional data (Réseau Ecl'aur, 2017). We expected a relative improvement of 50% in the primary outcome, that is, an increase from 15% in the control group to 22.5% in the group with intervention. The coefficient of variation was set at 0.1 for a compromise between the recruitment capability of the sites and the required power. The type I error was fixed at 5% for a bilateral test. Under these hypotheses, the inclusion of 1800 mother--child dyads will allow to reach an approximate power of 80%. To account for lost to follow-up and refusal of the intervention, we have added another 15% providing a sample of 2080 mother--child dyads. Knowing that when possible, all mother--infant pairs will be included in the case of a multiple birth and assuming a 15% rate of plural births, a total of 2400 mother--child dyads should be enrolled.

Analysis {#s2-9}
--------

### General analysis principles {#s2-9-1}

A full statistical analysis plan will be finalised prior to database lock. Statistical analysis and results will be reported according to the Consolidated Standards of Reporting Trials (CONSORT) guidelines for stepped wedge cluster randomised controlled trial.[@R50]

The analysis will be performed according to the intention-to-treat principle. The individual centres will be the unit of randomisation and the individual mother--child dyads will be the unit of analysis.[@R52] All statistical tests and CIs will be two sided with a type I error set at alpha=0.05.

### Descriptive analysis {#s2-9-2}

Descriptive statistics will be calculated and compared with baseline characteristics of mother--child dyads enrolled during the control periods and the intervention periods using the χ^2^ test for categorical variables and the Student\'s t-tests for quantitative variables.[@R53] Descriptive statistics will be provided at the individual and cluster level using the aggregate summary data.

### Analysis of the primary outcomes {#s2-9-3}

To compare the breastfeeding rate at 2 months corrected age, we will use generalised linear mixed models with a random effect for cluster, a fixed effect indicating the group assignment of each cluster at each step and a fixed effect of time (each period) to account for potential secular changes during the study period.[@R49] The underlying form of time will be included in the model as a linear term or polynomial term, as appropriate. Further models will be fitted to test the heterogeneity of intervention across centres (including an interaction between intervention and centre as a fixed effect) and to test the heterogeneity of intervention across time periods (including an interaction between intervention and periods as a fixed effect). Analyses will also be adjusted for cluster-level covariates and for individual-level covariates unbalanced at baseline or known to be associated with breastfeeding status, such as mother's ethnicity, smoking status, mother's education level, breastfeeding history, caesarean delivery, gestational age, multiple birth and recorded differences in usual cares. Duration of peer support will also be controlled for. Results will be expressed as OR and 95% CIs.

The breastfeeding rate at 2 months corrected age will be likely to be censored because of death and lost to follow-up. If so, the impact of intervention will be assessed using a Cox proportional hazard regression models. The estimated intervention effect will be reported as HR with 95% CIs.

### Implementation {#s2-9-4}

Descriptive statistical analysis will be performed on data relating to peer counsellors (number of peer counsellors recruited per centre, sociodemographic characteristics), on process variables to describe the intervention implementation in each centre (number of contacts received by dyad from peer counsellor, duration of contacts received, number of mothers who refused the intervention, number of mothers who interrupted the intervention and reason) and, on data related to satisfaction.

### Analysis of the secondary outcomes {#s2-9-5}

Analysis of the secondary outcomes will be conducted in the same way as for the primary outcome. Logistic regressions will be used for binary measurements, linear regression models for continuous measurements and Cox proportional hazard regression models for survival analysis. The secondary outcomes will be exploratory.

### Economic evaluation {#s2-9-6}

For both economic endpoints, costs will be evaluated from a societal perspective. The French healthcare tariffs will be used to cost out resources consumed during the follow-up period.

The specific cost of the intervention (training time, indemnity for counsellors and extracosts due to an increased working time of the referent nurses or lactation consultants) will be included. Each component will be costed out using a unit production cost or a purchasing price.

The ICER will be defined by the difference in cost between the two interventions, divided by the difference in outcome expressed as the number of infants without impairment in each group.

The health outcomes of the cost--consequence analysis will be presented separately. Moreover, a budget impact analysis will be performed.

### Sensitivity analysis {#s2-9-7}

Breastfeeding outcomes will be reanalysed in several post hoc sensitivity and restricted analyses. First, we will perform the analysis in the subgroup of mother--child dyads with a minimum intervention duration of 6 weeks. Second, the Swiss mother--child dyads will be excluded from the analysis, as a light version of peer counsellor support is already proposed in Switzerland.

The ICER will be calculated and sensitivity analysis (deterministic and probabilistic) will be performed to address uncertainty in cost and outcomes across both groups.

### Missing data {#s2-9-8}

There will be no imputation of missing data. Every effort will be made to minimise missing data including during a follow-up.

Adverse events {#s2-10}
--------------

Unexpected serious adverse events will be reported within 48 hours to the primary investigator of the study and to the members of the Data Safety and Monitoring Board in Switzerland. In France, due to the low risks, the adverse event declaration will follow the standard procedure of each hospital.

Data management {#s2-11}
---------------

All study data will be entered by research staff in an electronic CRF. All data will be precoded and stored in a secured database.

Monitoring {#s2-12}
----------

Monitoring will be performed by a qualified person independent of the study group. Monitoring will check the notification of participation in the study and of no-opposition of the parents in a sample of 20 participants in each centre. Specific consent will also be checked for participants in the subgroup used for the economic study. At each visit, a CRF will be checked for eligibility criteria and the main outcome measure. If any deviation is noted, an additional monitoring visit will be performed.

Ethics and dissemination {#s3}
========================

The study will be conducted in accordance with the 1964 Declaration of Helsinki and its later amendments. Informed consent will be obtained by investigators from all individual participants involved in the study, this consent is oral in France and written in Switzerland and Belgium. A specific written consent is obtained for the ancillary economic study. Important protocol modifications will be communicated to relevant parties following the relevant procedures.

All stored data are anonymised and protected by a password. The identification data are stored independently in another computer with another password.

The sponsor has an insurance to cover any harm from trial participation.

The study team will be committed to full disclosure of the results of the trial. The results of the study will be disseminated at several national and international academic and clinical meetings, and as articles published in national and international peer-reviewed journals. The study will be implemented and reported in-line with the CONSORT statement. Each paper or abstract will be submitted to the appropriate subcommittee for review of its appropriateness and scientific merit prior to submission. The study team will adhere to defined authorship criteria as per the International Committee of Medical Journal Editors. We used the Standard Protocol Items: Recommendations for Interventional Trials reporting guidelines for the present publication.[@R56]

Patient and public involvement {#s3-1}
------------------------------

The design of the study was submitted to the 'Réseau d'information et de soutien à l'allaitement maternel' (breastfeeding information and support\'s network) in which an association of breastfeeding mothers is implicated. Furthermore, our intervention is carried out by peers (experts by experience).

Significance and outlook {#s4}
========================

Although the mother's own milk is an important protector in preterm infants, breast feeding remains more difficult, less frequent and shorter in this vulnerable population. There is thus a critical need of evidence-based strategies to enhance breastfeeding outcomes in the NICU and after discharge. This large multicentre study provides one of the first opportunities to test the feasibility and efficacy of breastfeeding peer counselling support system in Western European countries. Similarly to what has been shown for term infants in different settings, breastfeeding peer support could indeed constitute a feasible, acceptable, effective, efficient and thus sustainable intervention for preterm neonates. The provided emotional support could potentiate existing professional breastfeeding support.

We will evaluate the efficacy of the intervention on breastfeeding outcomes, neonatal mortality, severe morbidities, neurodevelopment and psychological health of the mother and mother--infant bounding, as well as parenting stress. Due to the nature of the intervention, the communication with the mother is key, and sufficient French language skills are thus necessary. This will likely limit the inclusion of low-income families. Psychological outcomes will solely be measured by self-report questionnaires, which is another limitation of the study. It would have been interesting to include a qualitative process evaluation component.

Finally, the economic evaluation is based on infants from a specific French geographical region only. The results will, therefore, not be generalisable to the entire population. It was not feasible with the funding obtained to study a larger population. However, if the study demonstrates that a peer counselling support is an effective and cost-efficient strategy to support and improve breast feeding in NICUs, the intervention is likely to be widely implemented.
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